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Abstract: Several control strategies of ice storage system are introduced, including chiller-priority control,
storage-priority control, rate control and optimal control. According to the priorities of ice storage use of 24-hour
periods, an optimal control strategy is proposed to make the dynamic ice storage achieve economical operation,
and software is designed for computer-aided analysis. Finally, by an example of comparison of the daily costs of

different strategies, it is proved that the optimal control strategy can be sure to meet the load demands and reduce

its operating cost effectively.
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Fig. 1 Strategy of chiller-priority control
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Fig. 2 Strategy of storage-priority control
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Fig. 3 Strategy of rate control
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Fig. 4 Load divided diagram
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Fig. 5 Selection mode of chiller open at peak periods
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Fig. 6 Flow chart of control strategy

4 REI53HT

4.1 THENLERBh A AT R A

MRIZBNVKE R RGBT AU KIS,
KM VB Gl 7S B R, AT AR
Gifi oy B A SR T SN A s b, SHRE L
Fhmm, w7 pros.

E7 BHSHRETFE
Fig. 7 Main interface of parameter settings
MY T 5, R 7 AR P i A\ 32
St PRI V& ST S R ST I A 3 X ) R %



EIHOLSE: BN IKE R RGN R BRI B

* 307 *

52

AN B DAIUKE A RGUHI AP R D)% & & e
BRI ERBRIIE, B E 3R ERIE e
I 1) SR St ()48 ) SRR, (RIS oH B 2 R

bo JERT RIS HE G LU ROS 2 B, LR T

#* | L REBMIER SR MR
Tab.1 Power prices of Beijing Grid

AT, W 8 AR,

e Pk ] 76 ] R/ TG
IRl
N3 11:00-13:00 20:00-21:00 1.2653
| B AN 2 L A | rlE B 10:00-11:00 13:00-15:00 18:00-20:00 1.158 3
¢ T B 7:00-10:00 15:00-18:00 21:00-23:00 0.717 5
| ARBIKEA RGHA Bk RRRDE | s 23:00-7:00 03019
w &SRR 41 Ik e
ZEREKEELEREN6 960 RTH, 2 &

BRI F is A7 o B R H T 3|

8 RN B DIRMRIZ
Fig. 8 Wizards of computer-aided analysis software
4.2 KERRElHr
PAAE S ), 3 2 ) ) B0 o) bk A
S AN H (K 25 B P2 ] 2 b2 1) SRS B oxet

A HLLH 2 TOLHA 308 586 RT, & VK T
AN 435 RT, HREEE SRREHEELIN 1:2.
FLytin H B v s 0 A, ani& 9 Fros. 8N
VK& R GRSk Rt kAL e 7 2, Bk

AR AR GEA T A AL LA, HoA5 i SR ms
K, w10 fios.

ZEFTRN B 3 5 5 T B
‘ 1247 1 247
1212 1158 1 7]
] 1081 1089
1038 908 M ]
B8 aen ] =
CECI e
o i
& 883 550
<
518
346 - >Ta 05T
196
173 H H 0z 102
| | | | | | | | 1 | | | | | | | | | | 1 Iﬂlml | -__
o1 ? 3 4 5 & T & @ 10 11 1z 13 14 15 18 1T 18 19 0 2 22 23 24
t/h
& 9 T HZA At R E
Fig. 9 Distribution chart of hourly cooling load
‘ BERFEEFE AR IR
1800
1350
aon |
E 450 ]
&
o - | | | | | | | |
-450
—q00 | | | | | | | | | | | | | | | | | | | | | | | | _"
o1 2z 3 4 5 B T 8 @ 10 11 12 13 14 15 18 1T 18 18 g0 21 22 23 24
W sk S th [ stkess B wETRSS

10 FRIKAR AT ISR
Fig. 10 Operation of storage-priority control strategy



+308 * O

T #*

023 %

ATCAE Y, FERLKAOE ezl 77 30T, A HL
ARG, FUER BOURHE A ik, HigfT %
2991990 yt, AT RAEE: R, BT EUKiE
DI KB RER R R A E, SHEAERL AR,
BT H 5 35 53 B B (14:00~15:00) 0153 /2 74
B T SRAB L o 123 1| SR 8k 5 T S VA SR A e ik

BRI LR, I H Z R B A K
HL AT v FRT B B B 4 A7 A 75 SRR/ B, A 380N T
BN IZAT o FH HF 3 & T as A7 2%, Tl H 4
RIS AL B3R L8 1 480 76, 1847 %% FH
B35 whiti. BTEFRIRMSIESIKER RS
T RIS, w11 s

A iz F GRS LIS T s

1&00

1350

Qo0

RT

-450

—an0 1 | | | | | | | 1 1 |

FEZET EZLT

t/h

[] mikis B #ETREsS

11 BZSKER RG22 5 HAMIEHI R

Fig. 11 Operation of economically optimal control strategy

54 ®

WP AR AR E ARG, R
WL ARG RS IE R TR ST E BRI . A
SCBARGUSAT A B AR AR, SR ah &k E A
ARG LU RPN, IR T I EHLE RS
SRR ) B M7 o R B AR 2 AL
) S (O ORI AT, T DA B A Uk
AERRANIBITHN, BAT RAFIOZTE. FR,
R RSN EIRAE TR L5 T 508, BA—Em
eaiiliigiee

52 ik (References)

[11  #W#HEZ. KEATHERGH T RS NEARETAER R[]
i, 2010, 40(6): 42-44.
Xie L Z. Technical and Economic Study of Ice Storage Air

HEiE =

Conditioning System Applied to Malls[J]. Heating Ventilating & Air
Conditioning, 2010, 40(6): 42-44.

[2]  FEMA, U, MOKGR, . HUERGESIKEA S RANET
R[], BREZSE, 2010, 40(6): 45-48.
Dong X J, Gu B, Ye S Q, et al. Operation Simulation of Ground-source
Heat Pump Combined with Ice Thermal Storage System[J]. Heating
Ventilating & Air Conditioning, 2010, 40(6):45-48.

[3]  BEBE, JEMEE. IKER RERIBIRA ). FSERA2AR, 2011,
39(1): 105-108.
Fan Y, Long W D. Carbon Dioxide Emissions Reduction Analysis of
Ice Storage System[J]. Journal of Tongji University (Natural Science),

2011, 39(1): 105-108.

[4]  BET. @EFFRHHR—SIEIKER[T]. BHRE,
38-40.
Feng Z P. New Technology of Building Energy Conservation -

2009, 3:

Dynamic Ice Storage System[J]. Construction and Architecture, 2009,
3:38-40.

[51 R AREER, RFL. BT OGRS E R RGN
RALIZIT[I]. PRIEZ, 2006, 36(10): 75-78.
Yuan Y, Lin B R, Zhu Y X. Ice Storage System Design and Control
Optimization Based on Hourly Dynamic Load Simulation[J]. Heating
Ventilating & Air Conditioning, 2006, 36(10): 75-78.

6] SRR JefEE. XSS RBNHIUR S RED]. IRiEaH,
2009, 39(10): 52-58.
Ma H Q, Long W D. Present Status and ProsPects of District Cooling
System[J]. Heating Ventilating & Air Conditioning, 2009, 39(10):
52-58.

[71  Carey C.W, Mitchell J.W, Beckman W.A. The Control of Ice Storage
Systems[J]. ASHRAE Journal, 1995, 37(5): 32-39.

[8] BB . FETHAHMNKEA SR AGRAZRBIRD]. | M-
JTARTALRSE, 2008.
Liao Y. Optimal Control ResearCh Based on Cooling Load Predietion
in Ice Storage Air-conditioning System[D]. Guangzhou: Guangdong
University of Technology, 2008.

[91 &M, L8R, VFRAR. JETHUBE SRR 18R b Je i 1 ge v

AT, 24 TR, 2010, 17(3): 286-289.

Li X J, JiL E, Xu X D. Rough Set Theory Based Evaluation Method

of Energy-saving for Central Air-conditioning System [J]. Control

Engineering of China, 2010, 17(3): 286-289.

RN, SRAH. B RGUHRTRER ST IR SR

%, 2007,23(2):27-30.

He D S, Zhang X. A New Optimal Energy Efficiency Control Method

of Ice Storage System[J]. Building Science, 2007, 23(2): 27-30.

[10]



